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(54) TRAVEL CONTROLLER AT BRAKING 

(57)Abstract: 

PURPOSE: To control both symmetrical wheels so as to make 
them brakeable at the shortest distance independently even in 
a split road surface as well as to prevent any unwilling yaw 
moment in a vehicle from occurring too. 

CONSTITUTION: A vehicle is provided with a target yaw rate 
operational means 90 calculating a target yaw rate for doing an 
optimum behavior in the vehicle, from a steering angle and a car 
speed, a real yaw rate measuring means measuring a real yaw 
rate of the vehicle, a yaw rate deviation operational means 
operating a deviation between the target yaw rate and the real 
yaw rate, two wheel steering gears 100, 21 regulating the 
steering angle of a wheel (a front wheel or rear wheel) so as to 
bring this yaw rate deviation into zero, and two antiskid devices 
70, 40 regulating the braking force of each wheel of both 
symmetrical ones in an independent manner. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] A target yaw rate operation means to compute the target yaw rate for performing optimal behavior 
of a car from a steering angle and the car vehicle speed, A real yaw rate measurement means to measure the 
real yaw rate of a car, and a yaw rate deflection operation means to calculate the deflection of said target 
yaw rate and a real yaw rate, The transit control unit at the time of braking equipped with the wheel power 
steering system which adjusts the rudder angle of a wheel so that said yaw rate deflection may be made into 
zero, and the antiskid device which adjusts the damping force of a wheel to left right wheel independence. 



[Translation done.] 
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* NOTICES * 

iTPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is applicable to the car which has a brake about the transit control 
device for securing steering stability while shortening the brake stopping distance of a car at the time of 
braking. 
[0002] 

[Description of the Prior Art] The antiskid device for adjusting the slip ratio of a wheel and conventionally, 
contracting a brake stopping distance is developed. The control mode corresponding to high [ of the at least 
2 modes ] and low coefficient of friction is set up beforehand, and the reduced pressure time amount Tl is 
measured, when Tl is long, it is the mode applied to a low coefficient-of- friction road surface, and in order 
not to be based on coefficient of friction of a road surface but to shorten a brake stopping distance, when Tl 
is short, brake pressure is controlled by the antiskid device of presentation to JP,6 1-244649, A in the mode 
applied to a high coefficient-of-friction road surface. 

[0003] Here, while the right-and-left wheel is running the road surface of low coefficient of friction (low 
[ mu ]), one wheel (for example, right wheel) serves as transit of a road surface high [ mu ], if the wheel (left 
wheel) of another side comes to run a road surface low [ mu ] as it is, a right wheel brake will be ****ing, 
the damping force of a right wheel will become strong, the travelling direction of a car will deviate to the 
right sense, and the steering nature of a car will be spoiled. It detects that coefficient of friction of the road 
surface a wheel on either side runs differs since it corresponds to this, and recognizes that it is a split road 
surface, while running the split road surface, the damping force of the wheel by the side of high [ mu ] is 
dropped, the technique of suppressing the yaw moment occurring on a car is developed, and it is indicated 
by JP,1-249558,A. 

[0004] Furthermore, when suppressing generating of the yaw moment as mentioned above, in order to drop 
the damping force of the wheel of one side, a brake stopping distance will be extended. Then, it is short in a 
brake stopping distance, and it is required that generating of the yaw moment should be suppressed. In 
running a split road surface during braking, according to the lock inclination of the wheel by the side of high 
[ mu ], the technique which usually switches control and the control based on the vehicle speed, and controls 
the wheel by the side of a high mu road surface is indicated by JP,02-254051,A, and it maintains reservation 
of steering nature, and the balance of compaction of a brake stopping distance to it. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in a Prior art, a brake stopping distance will be 
extended compared with the case where it brakes in the road surface in which the damping force by the side 
of a high mu road surface is reduced, and ** and both wheels have coefficient of friction of homogeneity in 
a split road surface anyway if it is ♦***. 

[0006] Then, in this invention, while controlling to be able to brake right-and-left both wheels by the 
minimum distance independently also in a split road surface, let it be a technical problem to also control 
generating of the unwilling yaw moment of a car. 
[0007] 

[Means for Solving the Problem] The means used in this invention in order to solve the above-mentioned 
technical problem A target yaw rate operation means to compute the target yaw rate for performing optimal 
behavior of a car from a steering angle and the car vehicle speed, A real yaw rate measurement means to 
measure the real yaw rate of a car, and a yaw rate deflection operation means to calculate the deflection of 
said target yaw rate and a real yaw rate, It is having equipped the car with the wheel power steering system 
which adjusts the rudder angle of a wheel so that said yaw rate deflection's may be made into zero, and the 
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antiskid device which adjusts the damping force of a wheel to left right wheel independence. 
[0008] 

[Function] According to the above-mentioned means, even if coefficient of friction of a road surface differs 
by the left right wheel during braking, damping force for shortening a brake stopping distance, respectively 
is adjusted to each ring independence. Here, when coefficient of friction of the road surface of a left right 
wheel differs, it is going to deflect a car. For this reason, the yaw moment occurs on a car. A real yaw rate 
measurement means measures the actual yaw rate of the car generated with this yaw moment. On the other 
hand, with the target yaw rate operation means, the yaw rate for performing optimal behavior of a car is 
calculated, and this is made into the target yaw rate. In a wheel power steering system, the steering include 
angle of a wheel is adjusted so that deflection of this target yaw rate and a real yaw rate may be made into 
zero. For this reason, steering of a car comes to perform optimal behavior. Therefore, while being able to 
steer the car set by steering of an operator, a brake stopping distance also becomes the shortest. 
[0009] 

[Example] Hereafter, the example of this invention is explained, referring to a drawing. 
[0010] Drawing 1 shows the block diagram of the 1st example of this invention. The brake gear which has 
wheel cylinders 14-17, respectively is attached in the front-right wheel 10, the front-left wheel 1 1, the rear- 
right wheel 12, and the rear-left wheel 13. A wheel is braked by supplying oil pressure to each wheel 
cylinders 14-17. The hydraulic circuit 40 is connected to wheel cylinders 14-17 through piping 28-31. A 
hydraulic circuit 40 adjusts the amount of oil pressure with the directions from antiskid-control equipment 
70 at the same time it supplies the oil pressure generated in a master cylinder 27 according to the amount of 
treading in of a brake pedal 26 to a wheel cylinder. A hydraulic circuit 40 and antiskid-control equipment 70 
constitute the antiskid device. 

[001 1] The front- wheel steering rod 18 is connected to an above-mentioned front-right wheel 10 and an 
above-mentioned front-left wheel 11, and a front wheel is steered according to migration of the longitudinal 
direction of the front- wheel steering rod 18. The front-wheel steering rod 18 is connected to the front-wheel 
power steering system 20. The front- wheel power steering system 20 moves the front-wheel steering rod 18 
to a longitudinal direction according to the revolution of a steering 22. Therefore, the include angle of a 
front wheel can be changed and steered by rotating a steering 22. In addition, power steering may be added 
to the front- wheel power steering system 20. 

[0012] The rear wheel steering rod 19 is connected to an above-mentioned rear-right wheel 12 and an 
above-mentioned rear-left wheel 13, and a rear wheel is steered according to migration of the longitudinal 
direction of the rear wheel steering rod 19. The rear wheel steering rod 19 is connected to the rear wheel 
power steering system 21 . The rear wheel power steering system 21 moves the rear wheel steering rod 19 to 
a longitudinal direction according to the directions from the rear wheel steering control unit 100. The rear 
wheel power steering system 21 and the rear wheel steering control unit 100 constitute the wheel power 
steering system. 

[0013] The arithmetic unit 90 for processing information common to two or more control units carried in a 
car is formed in the car. Antiskid-control equipment 70 and the rear wheel steering control unit 100 
exchange information for an arithmetic unit 90. 

[0014] Two or more sensors are formed on the car. The yaw rate sensor 23 measures the real yaw rate 
gamma produced on a car, and sends information to antiskid-control equipment 70. The front-wheel steering 
angle sensor 24 measures the angle of rotation of a steering 22, and is front-wheel steering ****deltaf. It 
carries out and information is sent to an arithmetic unit 90. The rear wheel steering angle sensor 25 
measures the movement magnitude of the rear wheel steering rod 19, and is rear wheel steering ****deltar. 
It carries out and information is sent to the rear wheel steering control unit 100. Otherwise, various sensors 
are carried in the car. 

[0015] Drawing 2 is control-block drawing of this example. Antiskid-control equipment 70 is formed in 
each ring other than the above-mentioned yaw rate sensor 23, and the brake switch 36 which detects the 
acceleration sensor 35 for measuring the acceleration of the longitudinal direction of the wheel speed sensor 
34 for measuring the rotational speed of a wheel and a car and a cross direction and treading in of a brake 
pedal 26 is connected. Moreover, motor 43a and the solenoid valves 52-59 which are mentioned later are 
controlled. Antiskid-control equipment 70 calculates the maximum car body speed VS 1 inside, and sends 
maximum car-body-speed VS 1 information to an arithmetic unit 90. Moreover, the information on the 
measured amount gamma of real yaw rates is sent to the rear wheel steering control unit 100. An arithmetic 
unit 90 is amount of target yaw rates gamma*. It calculates and is amount of target yaw rates gamma*. It 
sends to antiskid-control equipment 70 and the rear wheel steering control unit 100. 
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[0016] Next, the antiskid device which performs an antiskid control is explained. Drawing 3 shows the 
hydraulic circuit of an antiskid device. This hydraulic circuit is almost the same as that of the hydraulic 
circuit of a certain anti skid circuit than before. Two piping 32 and 33 is connected to the master cylinder 27. 
Piping 33 is connected to piping 28 through the solenoid valve 52 for a boost, and a check valve 44, it 
connects with the wheel cylinder 14 of a front-right wheel 10, and piping 28 is connected to the drain 51 
through the solenoid valve 56 for reduced pressure. Moreover, piping 33 is connected to piping 31 through 
the solenoid valve 55 for a boost, and a check valve 47, it connects with the wheel cylinder 17 of a rear-left 
wheel 13, and piping 31 is connected to the drain 51 through the solenoid valve 59 for reduced pressure. 
Piping 32 is connected to piping 29 through the solenoid valve 52 for a boost, and a check valve 45, it 
connects with the wheel cylinder 15 of a front-left wheel 11, and piping 29 is connected to the drain 50 
through the solenoid valve 57 for reduced pressure. Moreover, piping 32 is connected to piping 30 through 
the solenoid valve 54 for a boost, and a check valve 46, it connects with the wheel cylinder 16 of a rear-right 
wheel 12, and piping 30 is connected to the drain 50 through the solenoid valve 58 for reduced pressure. 
Each check valve returns oil pressure to piping 32 or 33, when the internal pressure of each wheel cylinder 
increases rather than piping 32 or the pressure of 33, and it serves to stop that a brake is effective too much. 
The solenoid valves 52, 53, 54, and 55 for a boost open a path for free passage in the usual condition, and 
change to the condition that energization closes a path. 

[0017] Moreover, the solenoid valves 56, 57, 58, and 59 for reduced pressure close a path in the usual 
condition, and change to the condition that a path is opened for traffic by energization. Therefore, in the 
condition that each solenoid valve is not energizing, piping 32 and piping 29 and 30 are opened for free 
passage, and piping 33 and piping 28 and 31 are opened for free passage. If a brake pedal 26 is stepped on, a 
master cylinder 27 will raise the oil pressure in piping 32 and 33. This pressure build-up is transmitted to the 
wheel cylinder of each ring through a check valve, respectively, and brakes the revolution of each rings 1 0- 
13. Therefore, in the condition that each solenoid valve is not energizing, a brake pedal 26 steps on and 
damping force works according to condition. 

[0018] The outgoing end of a pump 43 is connected to piping 32 and 33. Piping 32 or 33 is connected to a 
wheel cylinder in the condition of not energizing to each solenoid valve as mentioned above. Here, if motor 
43a connected to the pump 43 is driven, the pressure in each wheel cylinder can be heightened through each 
piping. Even if it extracts the pressure in each wheel cylinder once in the condition of having stepped on the 
brake pedal 26 by making a pump 43 driving, the pressure in a wheel cylinder can be made to increase 
again. Here, if the solenoid valve 52 for a boost and the solenoid valve 56 for reduced pressure are driven, in 
the solenoid valve 52 for a boost, close and the solenoid valve 56 for reduced pressure will serve as open, 
and the oil in a wheel cylinder 14 will be discharged by the drain 51 . Therefore, the pressure in the wheel 
cylinder 14 of a front-right wheel can be weakened by driving solenoid valves 52 and 56. Other rings are the 
same and the pressure in wheel SHIRINTA of a front-left wheel, a rear-right wheel, and a rear-left wheel 
can be weakened, respectively by driving each pair of solenoid valves 53 and 57, solenoid valves 54 and 58, 
and solenoid valves 55 and 59. As mentioned above, a pump and the energization to each solenoid valve can 
be controlled, and the damping force of each ring can be adjusted by adjusting the pressure in a wheel 
cylinder. Motor 43 a which drives the above-mentioned pump 43, and each solenoid valve are driven with 
antiskid-control equipment 70. In addition, check valves 48 and 49 are connected with piping 32 and 33 
among drains 50 and 51. These check valves 48 and 49 serve to return the oil pressure of a drain to piping 
32 and 33, when the pressure of a drain increases. 

[0019] Sensors 60-63 are arranged by each ring of each. This sensor sends the information which detected 
the condition of each ring and was detected to antiskid-control equipment 70. As shown in the block 
diagram of drawing 2 , as mentioned above in the sensor with which each ring is equipped, in the example 
of this invention, it is the wheel speed sensor 34. The wheel speed sensor 34 is a sensor for detecting the 
rotational speed of each ring, and outputs the wheel speed signal SP of the shape of a pulse according to the 
rotational frequency of a wheel for every ring. Antiskid-control equipment 70 receives the signal from a 
sensor, and motor 43a and solenoid valves 52-59 are driven according to the control shown with the block 
diagram of drawing 4 . 

[0020] Antiskid-control equipment 70 is equipped with - acceleration and the presumed rate operation part 
71, control initiation / termination decision section 72, the motor control section 73, the maximum car-body- 
speed operation part 74, the subtraction section 75, the addition section 76, the maximum decelerating 
operation part 77, the target slip ratio operation part 78, the slip ratio component operation part 79, G 
component operation part 80, the control mode setting-out section 81, and the solenoid-valve control section 
82 whenever [ wheel speed ], as shown in drawing 4 . By - acceleration and the presumed rate operation part 
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71, the rate of the rotational speed, the acceleration, and the car body of the wheel in each ring is calculated 
whenever [ wheel speed ]. In control initiation / termination decision section 72, it judges whether it reaches 
[ whether an antiskid control is carried out and ] and ends. In the motor control section 73, control which 
rotates a motor according to operation of an antiskid control, and generates oil pressure is performed. In the 
maximum car-body-speed operation part 74, the maximum car body speed VS 1 is calculated. The 
maximum deceleration G is calculated in the maximum decelerating operation part 77. The target slip ratio 
of a wheel is calculated in the target slip ratio operation part 78. In the slip ratio component operation part 
79 and G component operation part 80, the slip ratio component and acceleration component for setting out 
of the control mode are calculated. In the control mode setting-out section 81, the control mode of each ring 
is searched for from a slip ratio component and an acceleration component. The solenoid valve of each ring 
is operated according to the acquired control mode, a boost and reduced pressure of a wheel cylinder are 
controlled by the solenoid-valve control section 82, and the slip condition of a wheel is adjusted. In addition, 
each above-mentioned control section controls independently except for the maximum car-body-speed 
operation part 74, the maximum decelerating operation part 77, control initiation / termination decision 
section 72, and the motor control section 73 about each of a front-right wheel, a front-left wheel, a rear-right 
wheel, and a rear-left wheel. 

[002 1 ] Detail of each control section is given below. 

[0022] By - acceleration and the presumed rate operation part 71, VS0 is calculated [ whenever / wheel 
speed / whenever / wheel acceleration / of each ring / DVW, and wheel speed / of each ring ] whenever 
[ VW and presumed car-body-speed / of each ring ] from the wheel speed signal SP from the wheel speed 
sensor 34 of each ring. The wheel acceleration DVW is the roll acceleration of a wheel. 
[0023] VW is the rotational speed of a wheel whenever [ wheel speed ]. VS0 is the rate of the car body in 
the location in which the wheel was attached whenever [ presumed car-body-speed ]. Whenever [ wheel 
speed ], VW measures the period of the pulse-like wheel speed signal SP, and asks for it from the path of a 
period and a wheel. The wheel acceleration DVW differentiates and calculates VW whenever [ wheel 
speed ]. VS0 is calculated [ whenever / wheel speed ] in consideration of the turning condition of a car etc. 
from VW whenever [ presumed car-body- speed ]. 

[0024] In control initiation / termination decision section 72, VS0 and the control mode of each ring 
mentioned later are received whenever [ brake-output BK / of the brake switch 36 /, and presumed car-body- 
speed ], and control initiation and termination are judged. Whenever [ ON and presumed car-body-speed ], 
VS0 judges control initiation, when a brake switch is less than a predetermined value. Moreover, when each 
ring ends boost mode, it is judged as control termination. 

[0025] In the motor control section 56, a signal is received from control initiation / termination decision 
section 72, motor 43a is rotated with decision of control initiation, and motor 43a is stopped with decision of 
control termination. 

[0026] In the maximum car-body-speed operation part 74, maximum is set up as the maximum car body 
speed VS 1 among VS0 whenever [ presumed car-body-speed / of each ring ]. The obtained maximum car 
body speed VS 1 is sent out to the rear wheel steering control unit 100. 

[0027] Amount of target yaw rates gamma* obtained from the arithmetic unit 90 in the subtraction section 
75 It asks for yaw rate deflection deltagamma which is deflection with the amount gamma of real yaw rates 
measured by the yaw rate sensor 23. In the addition section 76, the absolute value of the above-mentioned 
maximum car body speed VS 1 and called-for yaw rate deflection deltagamma are integrated, and value 
|deltagamma| and VS1 are obtained. 

[0028] In the maximum decelerating operation part 77, the maximum deceleration G is searched for by 
several 1 formula in response to the acceleration GX of a cross direction, and the acceleration GY of a 
longitudinal direction. 
[0029] 
[Equation 1] 

G= (GX 2 +GY 2 ) 1/2 

[0030] The target slip ratio operation part 78 receives value |deltagamma| and VS1 , and the maximum 
deceleration G, and calculates target slip ratio. Drawing 5 shows the detail of the target slip ratio operation 
part 78. 

[0031] It is given to the deltaG operation part 83 and the acceleration G called for by the maximum 
decelerating operation part 77 is acceleration value Gt-1 [ last ]. Increment deltaG of acceleration is obtained 
by subtracting. 
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[0032] In the deltaS operation part 84, it asks for slip ratio increment deltaS based on the graph shown in 
drawing 7 from increment deltaG of this acceleration. Target slip ratio S0t-1 calculated this slip ratio 
increment deltaS and last time This target slip ratio SOI by adding is obtained. 

[0033] In the slip ratio limit section 86, based on the graph shown in drawing 8 , Gain alpha is searched for 
from value |deltagamma| and VS1, Gain alpha is imposed on the target slip ratio SOI, and the target slip 
ratio SO is obtained. The target slip ratio SO decreases as the maximum car body speed VS 1 increases, and 
as the absolute value of yaw rate deflection deltagamma increases. Therefore, when steering of an operator 
and the turning condition of a actual car are in agreement, control to which the above-mentioned slip ratio 
serves as max is performed and steering of an operator and turning of a actual car have shifted, in order to 
make a cornering force effective, he lowers target slip ratio and is trying to control. 

[0034] In the above-mentioned processing, since deltaG becomes a forward value and deltaS also becomes a 
forward value when deceleration increases with time amount, target slip ratio increases. For this reason, the 
amount of slips of a wheel increases and the deceleration of a car is suppressed. Moreover, since deltaG 
becomes a negative value and deltaS also becomes a negative value when deceleration decreases with time 
amount, target slip ratio decreases. For this reason, the amount of slips of a wheel decreases and the 
deceleration of a car increases. 

[0035] Therefore, if the above-mentioned processing is continued, deceleration will serve as the maximal 
value. Since it turns out that it has the maximal value of one point so that the relation between deceleration 
and slip ratio may be shown in continuous lines A and B in drawing 6 , the above-mentioned maximal value 
turns into decelerating maximum. That is, the above-mentioned processing will be processing which makes 
slip ratio from which deceleration serves as max target slip ratio, if the slip ratio limit section 86 is removed. 
In the usual road surface, slip ratio serves as [ mu ] max in about 10 - 20% like a continuous line A. mu and 
deceleration are in proportionality. Therefore, if it controls so that slip ratio becomes 10 - 20%, on the usual 
road surface, the brake stopping distance when applying brakes will serve as the shortest. However, there is 
a road surface condition that a brake stopping distance becomes [ the way which made the wheel lock ] short 
like a gravel road. In this case, as slip ratio and the relation of mu are shown in a continuous line B, slip ratio 
serves as [ mu ] max at 1 00%. It controls by the above-mentioned control so that deceleration becomes max 
also in such a road surface. If this control is performed, since deceleration will serve as max also in the road 
surface which has which mu, the shortest brake stopping distance can be acquired irrespective of mu of a 
road surface. 

[0036] In the above-mentioned processing, it was controlling so that the acceleration measured by the 
acceleration sensor served as max. However, you may replace with and use for the acceleration measured by 
the acceleration sensor by making into an acceleration value the value which differentiated VS0 whenever 
[ each ring car-body-speed ]. Moreover, mu between a road surface and a wheel can be found from 
acceleration G and Load F. Therefore, it asks for mu of each ring from a load and acceleration, and the same 
result is obtained, even if it controls so that this mu for which it asked becomes max. When a load changes 
for every ring, it is good to perform control which took the load into consideration. 

[0037] It returns to drawing 4 and explanation is continued. The obtained target slip ratio is sent to the slip 
ratio component operation part 79. In this slip ratio component operation part 79, the slip ratio component 
DINDXS calculates based on several 2 formulas. 
[0038] 
[Equation 2] 

DINDXS = S0- (VS0-VW- I VW) /VS0 

[0039] IVW is the integral value of VW whenever [ wheel speed ] here. (VS0-VW) / VS0 is real slip ratio 
among this formula. The slip ratio component DINDXS is sent to the control mode setting-out section 81. 
The slip ratio component DINDXS hangs correction on the value which subtracted real slip ratio from the 
target slip ratio SO fundamentally, and shows slip ratio deflection. 

[0040] In G component operation part 80, the predetermined value GO is subtracted from the wheel 
acceleration DVW, and the G component DXNDXG is obtained. The G component DINDXG is sent to the 
control mode setting-out section 8 1 . 

[0041] The control mode setting-out section 81 receives the above-mentioned slip ratio component 
DINDXS and the G component DINDXG, and sets up the control mode. The three modes, the increase of a 
pulse, the decrease of a pulse, and rapid decrease, are prepared for the control mode. It ****s a wheel 
cylinder, when the solenoid valves 52-55 for a boost are made open, as mentioned above, and if damping 
force makes open increase and the solenoid valves 56-59 for reduced pressure, a wheel cylinder will be 
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decompressed and damping force will decrease. In pulse boost mode, boost adjustment of the solenoid valve 
for reduced pressure is carried out by carrying out duty control of closing and the solenoid valve for a boost. 
It controls by adjusting the boost time amount which is the time amount which makes open a period and the 
solenoid valve for a boost to the side to which damping force is made to increase. In pulse reduced pressure 
mode, reduced pressure adjustment of the solenoid valve for a boost is carried out by carrying out duty 
control of closing and the solenoid valve for reduced pressure. It controls by adjusting the reduced pressure 
time amount which is the time amount which makes open a period and the solenoid valve for reduced 
pressure to the side to which damping force is reduced. In rapid decrease mode, sudden reduced pressure of 
the wheel-cylinder internal pressure is carried out by making open closing and the solenoid valve for 
reduced pressure for the solenoid valve for a boost. In the control mode setting-out section 8 1 , if it is in 
boost mode and is in reduced pressure mode about boost time amount and a period, reduced pressure time 
amount and a period will be set up according to the map which was able to be defined beforehand, at the 
same time it sets up these control modes. Setting out in each mode is performed according to the map shown 
in drawing 9 . On this map, it is set up so that it changes in order of the increase of a pulse, the decrease of a 
pulse, and rapid decrease as slip ratio becomes large fundamentally, and it may change in order of the 
increase of a pulse, the decrease of a pulse, and rapid decrease as acceleration becomes small. That is, when 
G component is zero, it shifts to the decrease of a pulse, and rapid decrease as the slip ratio deflection of 
target slip ratio and real slip ratio becomes some increase of a pulse in zero and slip ratio deflection becomes 
large. If Slowdown G starts greatly in this condition and Slowdown G will become small in the direction of 
the increase of a pulse, the map is constructed so that it may amend in the direction of the decrease of a 
pulse. Therefore, damping force is adjusted in the direction whose real slip ratio corresponds with target slip 
ratio, consequently real slip ratio is in agreement with target slip ratio. Since this adjustment is finely tuned 
according to acceleration, it is promptly controllable. According to the same map, it is set up also about 
boost time amount, reduced pressure time amount, and a period. 

[0042] According to the mode set up in the control mode setting-out section 81, boost time amount, reduced 
pressure time amount, and a period, solenoid valves 52-59 are controlled by the solenoid-valve control 
section 82. In the pulse increase mode, only closing and boost time amount make the solenoid valve for a 
boost open for the solenoid valve for reduced pressure, and only the time amount of the remaining period 
makes the solenoid valve for a boost close, and repeats closing motion of the solenoid valve for a boost 
hereafter. In the decrease mode of a pulse, only closing and reduced pressure time amount make the 
solenoid valve for reduced pressure open for the solenoid valve for a boost, and only the time amount of the 
remaining period makes the solenoid valve for reduced pressure close, and repeats closing motion of the 
solenoid valve for reduced pressure hereafter. Let closing and the solenoid valve for reduced pressure be 
open for the solenoid valve for a boost in rapid decrease mode. 

[0043] Amount of target yaw rates gamma* used in above-mentioned antiskid-control equipment 70 It 
calculates in an arithmetic unit 90. An arithmetic unit 90 receives the maximum car body speed VS 1 from 
antiskid-control equipment 70, and receives front-wheel steering angle deltaf from the front- wheel steering 
angle sensor 24. Next, in the target yaw rate operation part 91, it responds to several 3 formulas from the 
maximum car body speed VS 1 and steering angle deltaf, and is target yaw rate gamma*. It obtains. 
[0044] 
[Equation 3] 

r m = (GaX8£)/(1 + tS) XVSl/ (1+KhXVSl 2 ) 

[0045] Obtained target yaw rate gamma* It is sent out not only to antiskid-control equipment 70 but to the 
rear wheel steering control unit 1 00. The detail of the rear wheel steering control unit 1 00 is shown in 
drawing 12 R> 2. The subtraction section 101 is target yaw rate gamma*. The real yaw rate gamma received 
from antiskid-control equipment 70 is subtracted, and yaw rate deflection deltagamma is obtained. Next, a 
limiter 102 gives a neutral zone to this yaw rate deflection deltagamma. And by the subtraction section 103, 
rear wheel steering angle value deltar is subtracted from yaw rate deflection, a controlled variable is 
obtained, and the motor 1 1 1 indicated to drawing 1 1 by the motor control section 1 04 according to this 
controlled variable is driven. 

[0046] Drawing 1 1 shows the rear wheel power steering system 21 . A motor 1 1 1 rotates a pinion 1 12 among 
drawing. The pinion 1 12 has geared with the rack 113. Therefore, a rack 113 can be moved to a longitudinal 
direction by rotating a pinion 112. The rack 1 13 is being fixed to the rear wheel steering rod 19. Rear wheels 
12 and 13 are steered by horizontal migration of the rear wheel steering rod 19. 

[0047] In the above-mentioned example, rear wheels 12 and 13 are steered so that a real yaw rate may be in 
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agreement with a target yaw rate with the rear wheel power steering system 2 1 and the rear wheel steering 
control unit 100. It sets to an arithmetic unit 90 and a target yaw rate is Gain GA to front-wheel steering 
angle deltaf. It hung, and amendment by the maximum car body speed VS 1 has been added and obtained. 
Therefore, if a car tends to rotate so that it may differ from the steering direction of the car which the 
operator meant while a car runs, a rear wheel will be steered so that the revolution may be negated. For this 
reason, in order to adjust this yaw by the rear wheel power steering system side even if the yaw moment 
which is not expected on a car occurs when an antiskid device carries out braking control of each ring 
independently, it is not necessary to correspond by the anti skid side. 

[0048] Usually, when coefficient of friction of a road surface is uniform with right-and-left both wheels and 
a front wheel is steered like drawing 13 (A), a yaw occurs like the arrow head of a continuous line. 
However, if it runs a split way where the right-hand side of a car serves as low [ mu ], and left-hand side 
serves as high [ mu ] as shown in drawing (B), since the brake stopping distance of a right-hand side wheel 
becomes long to a left-hand side wheel when braking is applied to homogeneity, a yaw will increase four 
flowers like the continuous-line arrow head of drawing (B). In the **** 1 example, in order to suppress 
generating of this unexpected yaw, a rear wheel is steered and it amends in the direction where an operator 
wishes a yaw like the continuous-line arrow head of drawing 13 (C). Thereby, antiskid-control equipment is 
controllable so that a brake stopping distance also serves as each ring to the shortest, respectively. 
[0049] In addition, in the **** 1 example, in the slip ratio limit section 86 of drawing 5 , although slip ratio 
is restricted according to yaw rate deflection and the maximum car body speed, this is prepared as a reserve 
when a yaw to the extent that the above-mentioned operation is not effective enough occurs. The limitation 
of the force which a tire generates has a limitation in the lateral force generated even if the engine 
performance of a rear wheel power steering system is high since the vector sum of lateral force and the order 
force will be restricted by mu-Fz, if a load is set to Fz, and during braking, since it becomes small, if there is 
the limitation with the need, it needs to weaken damping force and needs to generate lateral force. 
[0050] Next, the 2nd example of this invention is explained with reference to drawing 14 . In the 2nd 
example, the front- wheel steering control unit 140 and the front- wheel power steering system 120 are used 
instead of the rear wheel steering control unit 1 00 of the 1 st example, and the rear wheel power steering 
system 21. The front- wheel power steering system 120 and the front-wheel steering control unit 140 
constitute the wheel power steering system. The configuration of an arithmetic unit 90, antiskid-control 
equipment 70, and anti skid hydraulic-circuit 40 grade is the same as the 1 st example, and is describing the 
same sign at the same member. In addition, in the 2nd example, although the arithmetic unit 90 had received 
direct front- wheel steering angle deltaf from the front- wheel steering angle sensor 24 in the 1 st example, as 
shown in drawing 15 , it has been obtained through the front- wheel steering control unit 140. 
[0051] The configuration of the front- wheel power steering system 120 of the 2nd example is shown in 
drawing 16 . The pinion 123 is being fixed at the head of the shaft of a steering 22. This pinion 123 has 
geared with the rack 124. A rack 24 has the extension section 122 and the fluid cylinder 125 is being fixed 
to this extension section 122. The steering rod 18 of front wheels 10 and 1 1 is opening the inside of this 
fluid cylinder 125 for free passage. The fluid cylinder 125 receives oil pressure from the oil pressure control 
section 121. The front- wheel control unit 140 controls the oil pressure control section 121, and adjusts the 
oil pressure given to the fluid cylinder 125. 

[0052] The detail of the oil pressure control section 121 is shown in drawing 1 7 . The piston 130 is being 
fixed to the front-wheel steering rod 18, it reached 1st room 131 and the 2nd room of the space in the fluid 
cylinder 125 is classified into 132. In 131 and 2nd room 132, the springs 133 and 134 which energize a 
piston 130 in the direction of a center, respectively are formed the 1st room. A solenoid valve 129 is driven 
with the front- wheel steering control unit 140, and switches [ room / 1st / 133, pump 126, and ] whether the 
2nd room of a drain 128 is connected with 132, or 134, a pump 126, and whether the 1st room of a drain 128 
being connected with 131 and all prevent the 2nd room of a free passage. Thereby, the 1 st room of the 2nd 
room of the pressure differential inside 132 is changed with 131, and a piston 130 is moved to a longitudinal 
direction. In addition, 127 is an accumulator and accumulates the pressure generated pump 126. 
[0053] In the above-mentioned configuration, when a piston is in a center valve position, if a steering 22 is 
rotated, a rack 124 will move to a longitudinal direction, along with this, the front-wheel steering rod 18 
moves to a longitudinal direction, and a front wheel is steered, here — the fluid cylinder 125 — if the 1st 
room of a pressure differential is given between 131 and 2nd room 132, the front- wheel steering rod 18 will 
move to a longitudinal direction further to migration of a rack 124. Therefore, a front wheel can be rotated 
further or returned by driving a solenoid valve 129 to steering actuation of an operator. 
[0054] The front-wheel steering control unit 140 has the subtraction section 141, a limiter 142, the 
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subtraction section 143, and the solenoid- valve control section 144, as shown in drawing 18 . The 
subtraction section 141 is target yaw rate gamma*. The real yaw rate gamma received from antiskid-control 
equipment 70 is subtracted, and yaw rate deflection deltagamma is obtained. Next, a limiter 142 gives a 
neutral zone to this yaw rate deflection deltagamma. And by the subtraction section 143, front- wheel 
steering angle value deltaf is subtracted from yaw rate deflection, a controlled variable is obtained, and the 
solenoid valve 129 indicated to drawing 1717 by the solenoid- valve control section 144 according to this 
controlled variable is driven. Therefore, the steering angle of a front wheel is target yaw rate gamma*. It is 
amended to steering with a steering so that it may be obtained. 

[0055] In the above-mentioned example, front wheels 10 and 1 1 are steered so that a real yaw rate may be in 
agreement with a target yaw rate with the front- wheel power steering system 120 and the front-wheel 
steering control unit 140. It sets to an arithmetic unit 90 and a target yaw rate is Gain GA to front-wheel 
steering angle deltaf. It hung, and amendment by the maximum car body speed VS 1 has been added and 
obtained. Therefore, if a car tends to rotate so that it may differ from the steering direction of the car which 
the operator meant while a car runs, a front wheel will be steered so that the revolution may be negated. For 
this reason, in order to adjust this yaw by the front-wheel power steering system side even if the yaw 
moment which is not expected on a car occurs when an antiskid device carries out braking control of each 
ring independently, it is not necessary to correspond by the anti skid side. 

[0056] Usually, when coefficient of friction of a road surface is uniform with right-and-left both wheels and 
a front wheel is steered like drawing 19 (A), a yaw occurs like the arrow head of a continuous line. 
However, if it runs a split way where the right-hand side of a car serves as low [ mu ], and left-hand side 
serves as high [ mu ] as shown in drawing (B), since the brake stopping distance of a right-hand side wheel 
becomes long to a left-hand side wheel when braking is applied to homogeneity, a yaw will increase four 
flowers like the continuous-line arrow head of drawing (B). In the **** 2 example, in order to suppress 
generating of this unexpected yaw, the amounts of control of a front wheel are amended and it amends in the 
direction where an operator wishes a yaw like the continuous-line arrow head of drawing 13 (C). Thereby, 
antiskid-control equipment is controllable so that a brake stopping distance also serves as each ring to the 
shortest, respectively. 

[0057] Although the block diagram expressed the configuration of an electronic control in the 1st and 2nd 
above-mentioned examples, any are sufficient as whether software constitutes using a microcomputer, or it 
constitutes from hardware combining a circuit element. 

[0058] In the 1st and 2nd examples of the above, although the arithmetic unit 90 was formed independently 
of a front-wheel steering control device, a rear wheel steering control device, and antiskid-control 
equipment, you may build in each control device. 

[0059] although target slip ratio searched for mu and deceleration in the antiskid control as it became max in 
order to set in the above-mentioned example and to shorten more the brake stopping distance at the time of 
braking, it is good as for the ability to set it as the predetermined value which was able to give target slip 
ratio beforehand in operation of this invention. 

[0060] In the 1st example of the above, the rudder angle of a wheel was adjusted so that yaw rate deflection 
might be made into zero by rear wheel steering, and in the 2nd example, the rudder angle of a wheel was 
adjusted so that yaw rate deflection might be made into zero by front-wheel steering. Furthermore, a front- 
wheel power steering system and a rear wheel power steering system are carried in a car, and you may make 
it adjust a front wheel and a rear wheel simultaneously. 

[0061] Moreover, although the rudder angle of a wheel is adjusted in the above so that a front- wheel 
steering control unit and a rear wheel steering control unit may make yaw rate deflection zero When the 
information on antiskid-control equipment being working is received from antiskid-control equipment, 
control which makes the above-mentioned yaw rate deflection zero is performed when antiskid-control 
equipment is working, and antiskid-control equipment is un-operating, For example, it may be made to 
perform other control, such as adjusting a rear wheel to the steering include angle according to the vehicle 
speed and a steering steering include angle which are indicated by JP,60- 124572, A. 

[0062] Moreover, although steering of a rear wheel was performed using the motor in the 1st example of the 
above, an oil pressure control may be performed, for example so that it may be indicated by JP,2-31979,A. 
Similarly, although the hydraulic circuit was used for steering amendment of a front wheel in the 2nd 
example of the above, modification of many, such as using a motor or, forming a steering and a front-wheel 
rudder angle by BAIWAIYA for example, so that it may be indicated by JP,2-70561,A, is possible. 
[0063] 

[Effect of the Invention] According to this invention, while being able to steer the car set by steering of an 
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operator, a brake stopping distance also becomes the shortest. Therefore, in order to avoid risk at the time of 
sudden braking, even if it turns a steering, a car follows well in steering and a brake stopping distance does 
not become long, either. 



[Translation done.] 
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FSgfco^rafiWrs. a3ttr>***-.» f$S 

FlIS8©ttffilHl884S{J(lI— -C**. 2o©E 50 



#g3¥5 - 1 0 5 0 5 5 

4 

©3 2*}<fcO'3 3«-?**i";>#2 7KgM3nrt» 
£. I2«3 3ttifBEfflm»#5 2:te<£tfj£±#4 4£:f|- 

triee2 stcs&sn. ie©2 8«firesii o©*>r 
-;i>*> y>^i4 icmmz n. «ibb®s# 5 6 l 

X FW>5 1 IcmffiStiX^Z. X. SB© 3 3 IttiDEi 
mmW&5 5to£Vfm]i&4 7ZftUXWZW3 1 t,cm& 
ffi<g3 1 (Jf&£f£l 3©*^-Jl^>«J >3H 7tc 
SiKSti. i£JEJBmfiB#5 9£:ftt,T FU-f>5 1 fc& 

sssnrc^. 15^3 2imE.mmm&5 2*}<t^± 
#4 5*^Lri2«2 gccgiKsn, I2S2 9»ffn£*i 
i i©^-r-;u->y>yi 5(cg^sn. «iSBm8B# 

5 7 F U-f > 5 0 KStShTl,^. X. Kg 

3 0fcjgi&3n. 52S3 0fctf&&t&l 2©*-f-;u->i; 

>^i6(cs«i$n > ii«BEfflmfia^5 8*/M^r Fu-c 

>^©F"5lE3!)iiB'g3 2X«3 3©JI^<fc «3 fcKS ofcig 
^{CE©3 2XB3 3N*E4I(/, ^'U-*^S»#'r 

**©*»*.3tt**-ra. itiEfflmes^5 2. 53. 

5 4 *Sck O' 5 5 BMSOt^SSriiSg^aii L . ii^KJ: 
[0017] jg)Ifli^®^56, 57.5 8*J<fc 

5 9 amnKovm-v mm*wm l . . araec «t «? iiss* 

*3^rc>ftt>^.«r«. 13^3 2*J«fc{>*ia i g2 9*Jcfc 
#3 O BjgSIS**. */c. 3*J*CF|B«2 8*s«fc 

cf3 i ^u-*-^^u2 6*i^f*n 

S4. vxiftxij>y2 7BBB«3 2*iJ:0*3 3rt©Jft 

E*w«65 0 c©)E*ttfln{i-en-enjJiit^*^Lrs 
te©*>r-Ji'i' , ;s'^ce^3n > sisio~i3©@ 

IWU, 7'U-+'<i< - ;U2 6©Kf**^{c^to#-r 
[0018] E«3 2*J«fcC>'3 3(C«^>7*4 3©fcU^J 

&ntfcffir«. 12^3 2XB3 3*i*-<-;i/^y >^{c 
WmZtlZ. CCV, #>74 3 icmt&ztxx - 

$4 3 &*w8h?z>t&mm%m{sx&*'( ~>^>)> 

#?XDKl)&mihZ>ct&X%Z>. #>y'4 3*|ga63 
•i*-5c4«:j:0. ^u-+^^;U2 6*^rt>it*SS 

-f-;U5xi;>^p»i©ji^itJjn3^ic4*s-C^S. c 
C-C. iSIEfflmiia^F5 2*jJ:0'?lSIEfflma8S?F5 6*|g!a) 
•TS4. lf)Ifflm5Byt : 5 2(iK. ffl£mmmfr5 6im 
4%<3. 1 4F«9©tt«Flx^>5 ltC 

lfc«ht, ^68^5 2*J s fcO c 5 6^|gffij 
■?2>C tXwffi&<D* 4 >#1 4rt©E^j*^ 
is«>SC4*s-C*S 0 ffl!©ia&l5H$T\ mfi8#5 3fc<fcO* 
5 7. mfi8^?5 4*J<ti^5 8. *J<fcCK. mfiK#5 5*5<J: 

^5 9©-en-en©»4^Ki-r5c4-c. -en^n. m 



(4) 

5 

mg-fsc4T\ &it©i!Hjsb;fj£gig-f sc4*i-cs* 

•5). ±ia©rK>7*4 3£|gSi)-*-£*-*4 3 a*$<£0'& 
H8B#ttT>3 L :**;< F3HJ8Pilg7 0K:J:yiglft<Sft 
S. ft. ie«3 2SCX3 3iKU^>5 0RO f 5 1 ©H 
fC«jgjt#4 8;RC>-4 gflSffiBSnTO*. C©j£±# 
48. 4 9fi FW>©E##«£o/i:4S FW>© 
««I£Eg3 2. 3 3^-Tfllilt4^S„ 10 
[0019] *ft^©&*tCctt-te>-y-6 0~6 3#BB 

«bs*vcv£. c©^>im^*i-e*i©t&©t*3&£tfca 

U 7 > * 9 FSHJSPgg 7 0 «C|*a L fcttfR^riM 
£„ S2©^!-^K^J:^. ##691©mSWc 

m^iHz>-y-3 4t?*>S«, mi»iiH2>-9-3 4«#^©IhI 

fcDfc/w*tt©«ei»i#s p *sti«K:a^-rs„ 

T>^X* v FSUSPiSE7 0(*-fe>^6©ft#^ 
tt. H4©:7ci9*HKj:y^£ttS8Hj®Kj£;t;-c. * 20 
-*43 afci^fiS^fS 2-5 9 £HgS!rf 
CO 0 2 0 ] r>*X*9 F8Hjffilgg7 0«. S4(C^ 
TJ: 5 SC. • AHUS • *SjiS?*mg|57 1 , ffHJ 

OT§te/&T«flrSP7 2. *-$rW«tt|$7 3. 

ii?is^ss7 4. m»sp7 5. asaJ7 6. &z*ai$iisss 
j?sp 7j7_. mnzjj 9 y'mmmmi a, * y .» :/*a& 
is#a37 9 , GA0mns8 0 . w»*- F&mm 1 
«)j:cFssB^NapaB8 2 *ts«ft • aniis • 

ttBiSfecfc^^ciia^Sfitri. w»i»&/*7« 30 

BfW7 2t?ttT>*^*--» h**(ISI)4ll*fi-r5*>5*>*J«i: 
C«»7-r*3M536»**I»r-r4. 7 3 riJT 

*t#av s i tttjrrt. &x«jsg?iti£9S7 7r« 

•^WMtGifttW 4. g«U « 9 8 T 

«*&©B«* y 9 ^Vtttirrs. * y 9 

»SB7 9fc<fctfGfifc#Si#8B8 0-C«iW®J*- FORK 

<Dtcib<Dx y 9 ^is&4fttita0^*»i?-r&. swa 
*- pneat8 1 -c«x y 9 ^mmmmmm&ftfrh 40 

;u-> > y©if K • »EfcM»L-c**l©;* y 9 

7 4. SA«iffivlS»a57 7. HIiS)^te/»7«*iSP7 
2*J<ta**-^$(l®SP7 3«r^C»-Ct?r^*&. mtfEte. « 

^*jcfco*f^£?s©-£-n^n{cot>r!&si«cfijffli*iiss 

[0021] tmc^ft^n©$r<sgB©f*ffl&j$'-<.s. 
[0022] m$siis • ansa • mfcm&mn&7 1 -c so 



<&8W-5 - 1 0 5 0 5 5 
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tt. #*B©**ift)jIgDVW. &t§©*S£i§&VW*jJ: 
^^©it^BttjISVS 0 ?:SiS©mteji-b>-y3 4 

*> e> ©*$giSft# s p frh mn? nmtraiis dvw 

[0 023 ] m.&m&vmzm&<D®$m&-c$>&. « 
v s 0 «-e©m*i©HSf 0 etifcfigfcfc 

3ift-^SP©Jl^aiJSL/. JS»j<h$*S©g2p65fcs!> 

[0024] mmm^/^jmrnm 2 -c«> 
x-/ 9^3 6©^u-+m^BK, it^*»isavso 
fe.tcKf^-rss*!©*!!®!*- ta8Mte&« 

7©#«J»r£tf *>. -f\s-**A 9 ^*i^->^oJt5Em» 

jis v s 0 *iBifSfB«F*3© 4 ^Mamtt^WK-r & . * 

[0 02 5] *-f*(jaigP5 6 -Ctt. $IJffilg§*&/i(i*7*lJ 
K»7 2^6M#?r§^. WfflI§S*&©«»r4 4fc{C*- 
^4 3 a^rlalite^-a-, *«Sl^7©*iJ»r4 4 fe(C*- ^ 4 
3a*f?ii:3i±*. 

[0 026 ] S:^mttji?ll©8q7 4-CtiSte©*!!^^ 

■my s o ©rt, g^fii€:fi^^av s 1 4 utss 

[0 027] ^gCSP7 5'C{i. ?HSCjl-9 h9 0*>6^ 
fcSS3-U-Hr" 4 3-U-F-fe>-y2 3JC«tf3 
i"J^L/c^3-U- FSt4©<1^-C*)-S3-U- Hi 
§At4*»5. SHSIS7 6«C*JUT. M^©^^» 
jIVS l©^*ffil4^i*'E,n/c3-U-HiMAT ; S:a 
UU <» I At I • VS 1 ^#S„ 

[0028] S^MiiSSSCSP7 7m BU^ffi]©}ni 

3iSGx*j«to*2E^*[Sj©ttiiigGY*sw. ^lsetc 

[0 029] 

[»n 

G= (GX 2 +GY 2 ) 1/2 
[0 0 30] 'J 9 7-«||gtglJ7 8 ». f§ I At I 

• v s i . s*iiii£&G*gw. mm* y » ^*?ast 
•rs. mm* y 9 ^*aw»7 8 idrikb 5 ccr^ 

[0031] mtttm&imm 7{c«fcy*s>e>n/c^ 

jiSG5JAGjHStgP8 3(1^6^ f!([Hl©»lHia<uiG 

t-i *mnirzc£ic&vMm<mim&Gi)mhti 

[0 032] AS?SSgi58 4t£*$t,>T. C©»IJjia©Je 

ai^AG*^ia7cc7jx-ry7 7«:a-^*x'; 9^^i@tt 
^•a s c©^ -fmmaftA s 4Kr@*«t» 
/cg«^ y -^$so t-i zmn? *> c t-v^momm 



(5) 
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[0033] *.>j-j-7m®m$i8 6?te. mzicm-tv 

fill At I • VS l*><E>y-f >a** 

j*>. ie^'j"^$so i (cy-oa^jawrggxy 
? t"^s o &**f*&v s i ifimm-* -scco 
n. gfc. a-u- hiigAT©ii^ffi#Jtin]-r£tc-? 
n. as^';^^so««^-rs. ^-ot, as 

tjBu^©^ y ? -fmiMSckttih j: *> «tnp^ifc». a 
K«o»^<ti«Bg©wM<oia5i*i-rn-c*/ci&^K«3 io 

[0034] ±geMS(C*jC^T. B$ffli <i ht.cmmg.ifi 

ma-rzm-s. AG«iE©<ii£&f5. As*>iE©ffi<!:& 
£©-e. igx'j y 7'S«itJjDLrtK. cofctb. m 
&©* y yaaytan u^^cDi^jis^fti^. e>*a •&„ $ 

£ <0 . AS t ftcDfii i £ &©-C\ @«U 'J s» 
d>l/T(,><„ C<Dtc#>. m$m<DX<J :> Lmn 

om&mima-rz. 20 
C0035] ±iE4!ia'&atMr-s<t > «ii 

t u mmm. txvv ymommt . m e 

s©&*<B£fc£,, 13 . ±iE**g»;* y ? :/«mpb 

DINDXS=S0- (VS0 

[0039] ccti vmzm$&m&vw<Dm&mx-$> 

i. COS©^, (VS0-VW) /VSOiJ^'J 30 

v vmx-&z>. y y y'mntftD indxs tjfWiSHr- 

Fia^g|J8 1 ^mZtlZ. X V ? -Tmi&ftD INDXS 

imxtbic anu y ^$so #> t>m* y v -fmzH it,* 
[0040] Gimmn.u 8 o rtim*sflniiKD w* 

hmJ2.mGQ*W&.V. GfiS^DXNDXG4H5. G 
fiX^D I NDXGB. Ft93£gP8 1 ~-j£6ft 

S. 

[0 04 1 ] KIS:^a58 1 «. ±iBX y 40 

»£»D I NDXSfcitfGlfcfl-D I NDXG*SH SM 

2lsfcJ:9(C. t9ffffl®8#5 2-5 5£g3<!:-f •*><!:* 
5 6 ~ 5 9 t ? Z t * - >U i/ 'J > SWifcK $ ftiM 



8 

*"C«ieBA©«fc5K:. v?m&l 0~2 0%ffS[{C 
1/fcAi-jt. X'J ^7 - m* J l 0~2 0%£ &£J: -5 frcSfl 

memzwi'mttjiZ,. l#>u sj*m3;©j:5k:. *«s 

<£ ^ {C. Xib 1 o o %-c y &m*.£ UZ>. ±IS 
<fc^{c*lj©-r^ 0 *fiJSP€rff^tf. f5Iti©M4Wr-58S 

[0036] ±SHA!!S{C*JI,>-C«. JnjS^i2>-y-(C <fco 

t. Sfg^jiev s 0 4St^ufcfii*jjnjigffi£ tr 

Jrc*. */c. gSSt*^i<DP^<DM»*njiSG<tiw*F 
[0 03 7] 04{CH-3riftH^*iKWS o 

©x y » 7-^^ns[g|57 9-c«. ^t2SC(cS-^#x y 
-^^fi£^D I NDXS*!ii»?h5, 
[ 0 0 3 8] 
[»2] 

— VW— I VW) /vso 

mm*? <um? txwEm-rz. mm 

-JUS/ y > yrtEE*JM(BETS. F 
!9^gP8ir« > cn6©*U®l*- F*IS:SrS4laI^F 
(C. »EE*- Fr*n«it)EB#rafcJ:o'^5:. j^QE* 

*j7'KX.'&r>XWC£.SZ>* S*- F©i9:3£«S9K:^-rv 
vy'K.Ltci}i-oxn 5. coy?y7xu. S^Wtcxy 

©J®-cJi^L. */c. flnilg#/h<*< fc£«:-?n. >»n-;u 
xif, /^uxjs. m?S©)ii-c«^SJ;^i9:^3tirii 

oSO. GsE^*^©if tcti. 
Hx y 9 ymt<D7 y ^OMa^Kfc^T^f©^ 
;uxif i /.c 0 . x y * ^ii^AiA* < ft S ttofv-ou 
X«*J<fc CFttfiKVff T-5. C ©t^g-CSiiGA^t < 

^©^isj^ffiiE-rSct^T^^fflsn-c^-s. utc 



C6) 
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[0042] SfiB#SMffilgiS8 2 Ks9^gB 
<fcO'J!Wac;DT®a#5 2-5 9*$Uffl)-r-S„ 
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£. 

[0043] ±a©7>?X+^ KilS%17 OttJH* 

VS 1 iT>?Z* > K$fJ8PiSg7 0)5^§W, 
iirtSlgjtefl S f £mr*i8lfl£#-lz>-v-2 4*p63W5. % 

10 £f#£„ 

[0 044] 
[83] 



y* = (GaXH)/(1 + tS) xvSl/(l + KhxvSl 2 ) 



[0 04 5]f#6WcBS3-l/-hT* «T>*X* 
» FMMEK7 0K»r4<. &*6i8fr£$lJ®^ 1 0 0 

(ctaitBsns. &$mtm$m$i& 1 ooe>ffiH&Hi 

2KtST. MffSPl 0 l«B^3-U- h r" i7>? 
a* » FMMEB7 o*6St*«ofc*a-i/-hT* 
ttffu a-u-hiSHAT*f#i. c©3-u 
- HB^A r«cy s <v*i 02{c<fcf3^Si^%^f 20 

•S. *IT, «II35 1 0 3 tC <fc «5 . 3-U--HB2S*»6 
£3«gPl O4CCT01 l(CP3^t5t-id 

i i 

[0046] ai i \rimmttm.2 1 £^-r. 0*, 

1-1 H*^*>l-l-2-*@Sg$1*a. -e-*> 

f-^->l 1 2£IIliite;*t>-$C<!:CCJ:9^y*l 1 3* 
^[SKC^Ifc;* C £#-C# S 0 13 l£&*6 

&ftSP y F 1 9 (cHJEShri**. fUMUKa » F 1 9 30 
©8H£lfr{C<fcf)&*6l 2*J«tO*l 3tt«W63nS„ 
[0 047] ±iB©H*SWctel,»-C\ 16*6 1 24s<fcO* 1 
3ttftttiMe£«2 1 fc<fc^*6»^fW®iiSBl 0 0 ic 
£K>na-ls- h*J§S3-l — h«c— Sr*-*j:3tt:« 

aesn-s. §S3-u-h«. ?h^jl^> h90{c*jt> 
r. Bu*6gi«6A5 f «:y-r>G« ^*m#iiv 

S HCtSJffiiE T»-Ct,>S<, L-Zc^oT. 

f£*6#tg06<*ft-S„ C©fc«>. 7>?^*^ KSB^S 40 
*6£iteKfWi&#]ffllLfcig£{C. *Wc^#!L£t,>3- 
h##S£bT«>. c©3-£f£*6&*SSSS#Jr 
r>^**? Kffiij-csttt; u < -c <t 

[0048] jlS, SS®©^S^*i^&Mt6-C^-% 
013 (A) ©£5«C]fir$§£&&£l,fc*§^. Ha 
©^EP©<f:5«:3-#£6£T£. 0 (B) (C^ 



S/cA. 0(B) ©^^En©«fc^K:3-3!)JigJD-rSo 
#01 *6t0fC(J, C©^8!L&l,>3-©fS££lIp;tS 
ft*. &*6*liU9SU 013 (C) ©*i£*Ep©J:*>K: 

too49]jss, 1 ^mmviz> 05 ©a « * 

fMKRSB8 efcfc^T. 3-U- HS^ig^ftjitclS 
:^A>&Wi£©3-aifg£0/cJt£©^<li LriSW 

r*^,„ ^^^©^-rs^jwiJgWB. ?5m*fz i-r 
. «*6»*^a©i£fit55iir< -r feig^-r s (c 

[005 0] ^(C, il44#It/t, #^©^211 

%tmmmm& loofci mmmtms 2 1 <Dts*> 0 
icm^mmim&s 1 4 0 *j j:o*B(j*6gyje^g 1 2 0 * 
it>5. B5*iis!te*sg 1 2 0 twm&mtmmm. 1 4 0 

K:J:»J**6a^S41tfi£Lrc^. iSS^- v F9 0 
^T^^^^ ^ FIHaiSai7 0*jJ:c;t>^^+^ Ftt 
ff(sI8S4 O^^tt^llUS^iIiPD-rAO. 1^— §15 

**tc«iai— ©w#*iao'c^-s. 1^. mm^-y 1-90 
«. m 1 mmm-vtem.mmi&mt&ft s f zmtmmn * 

>t2 4A>f.SWn>fc)!)S. m2 5US^|-C«01 5«:^ 
T J: ^ fCB«*6aiif6*il8ii^a 1404^ orfl rt^„ 
[0051] 02^ife^i©jrr*6fisi)^g 1 2 0©^* 

016^^-T., ar-T , ;>i'2 2©#©3tjS(c«fr.^ 
>12 3*>IS$nTl,>5. C©t-t>12 3H7-; 
*1 2 4«!;ia*^ori^. 7v^2 4»StHgPl 2 2 
£WU C©JSdlS|Jl 2 2 (C«fiS^> > ^ 1 2 5*l@ 
5£3*l-Ct,>£ 0 b?*61 0. 1 1 ©SUteD K18IJ. C 

©^>y>^i 2 5rt*ajiL/-ci^„ is»s";>^ 

1 2 5«ttE$IJ®gf51 2 l#>e>ttEE£5W.5>. H>T?6$)JfflI 
SS14 0 «f*E$l)ffl)gp 1 2 1 £IW® 0. ^*>> V > ^ 
1 2 5tC#A£teli*sSg-rS. 
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C 0 0 5 2 ] m 1 7 KteEE$i«Blg|S 1 2 1 ©i£«ffl£7frf . 
iitrt&S&flfeD v F 1 8 K«e;* h > l 3 0*s@3£34ir*j 

o . is«t-> y>^i2 5rtosra*0 1 a i 3 i 

3 2JC|Z^b-Ct^. S11131 *$<fctfjfl2 

f*-r&'-«* i 3 3*s£&i 3 4&m-tt>ti-a.>z a mm 

imi 3 3t#>^l 2 6*J«ti>^2gl 324 KU-f 
>1 28*mtii-rZJ)\ S2S1 34i^>7'l 2 6*$ 
<tO^ If 131iFW>128 *S«5-rS*\ £/c 

0. Jfll^l 3 1 i^2^1 3 2 ©rtBBCDEfcg*^!: 

fx h> i 3 o^^ritiKc^atis-a-s,, ft. i 

2 7«T+^-AU-5r-C*«3, *>7'1 2 6J%£-T-5 

[005 3 ] iiB^esccfcur , trx h >#*Az:{ag&c 

*5t*, ^f7 «;>^2 2 4[iIK^-l+-5.<t7^ * 1 2 
4#£675-frK:*£l&U cttccoft, tWt8M6ci9Fl 
8*J2ES^fSj(C^!ftL. HU*t#$g0£<*ftS,, CCT, » 
<*^y>y 1 2 50S111 3 lif2f 1 3 2R8KEE 
7JM*J#fc-(f S t . 5-;?124 ©^l&CCfcf LmffiSM 

©X^T 'J >y&mc*f L , ^68# 1 2 9 £ffiUj-r.2, C 

<lt. B«^g*JgK:l5Ia^)3•^±fc•35lo/co■rsc<t*it , * 
[005 4 1 mmmmsm- 1 4 0 «. 0 1 rasjt-r 

J:-5tC. MUtePl 4 1, y 5 9* 1 42. 1 4 3 

*j«t!>'mfia^*iriaisB 1 4 4 %wrs. i^ss 1 4 1 «a 

C©3-U- KIJIAtCC'J 3 9 £ 1 4 

2{t<fc9*<&^£#-5-rs„ -g-ur. s&irasi 4 3«:j: 

SSrffC. C©8Wfi{cm>1168#8Hl8PSgl 4 4Kti 
1 7 fCBa^TSmfig^ 1 2 9£Sg9&^£. Lfctf^T. 

[o 0 5 5 ] ±ia©HJS^«:*j^r. mm 1 ofeia 1 1 
1 ammtmm 1 2 ofcjcunRttiattMQiiSK 1 4 0 

or. fflt&&i&ft8 f (cy^>G. s^m»3i 

VS 1 Ct<fc£ffiIE ; £:fln*T?#Tt,>.&. W-.r, 

icmm*&f£2tiz><. c©fc«t>. r>^*9 FStB* 
-cies-rs/c*. t>^x+9 K[W-c«Ht;Lfe<r4><fc 
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[00563 a*t. &wvmmmtttm&v**-t& 
ms> mi 9 (a) ©<fc^«iBfrs©^ss9£L./ciii^. mm 
©*Efl©J:5K:3--ai&£-rs. t,a>u a (B) icm 

fJ:^K:^p©affl>l*i{Sy. ft « J: 9 ft X 

^■•J 9 FSS^frT-Si. 4t§*^— (C$IJSIj?:>!pW/c« 

0(B) ©H*^EP©J:5(C3-AJifJDt-£. 
*^2HSSWt , «. C©^L/ftti3-©#l^*W^.S 
/c*. B?$S©&flfefi£*iIEU mi 3 (C) ©^igfcfcEP 
10 ©<fc"5tC3"%2l5«*s#ig-r-5^r^ffliE^^„ cn 

mmmifim.mt,c ft •& «t 5 ccfwr •& c <t # r # s „ 

[005 7] ±IE©S& 1 fcitflf^fltSflrci;}:. m^M 

ffl^-y-r ^- f * r -r^es-r s *>«<5in-r «> «t i >. 

[005 8] ±IE^ 1 *iJ:D : »2iafi^K:*j^-c. «gc 
9 h 9 0 ttttfHMSMWKK. »ligl)ll6S(JW«g*J 

20 $?aF«?tCrt®U-CL*-Drfc^S*Dfttio 
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